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Background of the Invention

The present invention relates to DC-89 derivatives. The compounds have an excellent anti-tumor activity
and are useful as anti-tumor agents.

As compounds siructurally similar to the DC-89 derivatives of the present invention, those represented
by the following structure are known.

CO,CHs
o)
CHs
HN v _T
N
HO 1 :_OCHjz
C
A
N OCH
H 3
OCH,

DC-89Al: V =-CHz-, T =Cl

DC-89A2: V =single bond, T =CH»ClI

DC-89BI: V =-CHz-, T =Br

DC-89B2: V =single bond, T =CHz2Br

DC-89Al is disclosed in EP027I58IAl; DC-89A2, DC-89BI and DC-89B2 are disclosed in EP0351865A2,
SF2582A and SF2582B having the same structures as those of DC-89A2 and DC-89Al are disclosed in
EP03I8056A2 and SF2582C derivatives having a similar structure are disclosed in EP033968IA2, DC-88A
having a structure similar to the compounds of the present invention is disclosed in EP027158|Al. DC-88A
not only shows an antibacterial activity against a variety of bacteria but also exhibits an anti-tumor activity
against melanoma B-I6, etc. DC-88A has the following structyre.

CO,CHs

0
CH,

HN

I OCHg,

OCHg
OCH,

Furthermore, DC-88A derivatives are disclosed in EP-0354583AI and EP-036504lAl. CC-l065 having a
structure similar to DC-88A is an anti-tumor agent, and its derivatives are disclosed in U.S. Patent No.
4,169,888, U.S. Patent No. 4,912,227 and WO 88/04659.
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Summary of the Invention

An object of the present invention is to provide DC-89 derivatives having an excellent anti-tumor activity.
The present invention relates to DG-89 derivatives represented by general formula (A):

CO,CHs
o)
CHa
HN CH,L
(A)
RCOO N
o? O~y

wherein L represents chiorine or bromine; R represents R'R2N (wherein each of R' and R? independently
represents hydrogen, lower alkyl or phenyl),

N
N (CHz)n
N

(wherein n represents an integer of 4 to 7) or
N Y

(wherein Y represents oxygen or N-M in which M represents lower alkyl); X represents a member selected
from the group consisting of (a), (b), (c). (d)and(e):
(@)

x‘l
/ /j-—xz
7 F

wherein each of X' and X2 independently represents hydrogen; OR® (wherein R® represents lower alkyl);
NHCO2R? (wherein R® has the same significance as described above); or NR*R® (wherein each of R*
and R independently represents hydrogen or lower alkyl); and Z represents NH or oxygen;

(b)
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wherein m represents | or 2; and X' and X2 have the same significance as described above;

(c)

whersin X' and X2 have the same significance as described above;

©)

O
N\

= l /C—-W
\- - NH
A

wherein W represents (a) or (b), and (a) and (b) have the same significance as described above;

(e)

O
X \\C—W
/
/T L

wherein W and Z have the same significance as described above; or a pharmacedutically acceptable salt
thereof.

Detailed Description of the Invention

Hereafter, the compounds represenied by general formula (A) are referred to as Compound (A).
Similarly, the compounds represented by general formulas (1), (Il), (Ill} ... are referred to as Compounds (l),
(I, (IN)..., respectively. Compounds (IVa) and (VIb) mean that these compounds are included in Compound
(V) and Compound (VI), respectively.

In the definition of the respective groups in general formula (A), lower alkyl includes the straight or
branched alkyl having | to 6 carbon atoms such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, neopentyl, hexyl, etc.

As the pharmaceutically acceptable salts of Compound (A), mention may be made of inorganic acid
addition salts such as hydrochlorides, hydrobromides, hydroiodides, nitrates, sulfates and phosphates;
organic acid addition salts such as acetates, benzoates, maleates, fumarates, tartarates, succinates, citrates,
oxalates, glyoxylates, aspartates, methanesulfonates, etc.
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Next, the process for preparing Compound (A} is explained below.
(Step 1)
CO,CHs
O

DC-88A - HN

(I)

DC-88A is freated with a base in an inert solvent to give Compound (I). As the base, mention may be
made of sodium methoxide, sodium hydroxide, potassium hydroxide, potassium t-butoxide, triethylamine,
,8-diazabicycloundecene (DBU), potassium carbonate, etc. The base is used generally in | to 3 equivalents
based on DC-88A. As the inert solvent, water, methanol,tetrahydrofuran (THF), dioxane, acetonitrile, etc.
may be used singly or as admixture. The reaction is generally carried out at -20 to 50" C and completed in
30 minutes to 5 hours.

(Step 2)
CO,CHs
CHj ©
(I) - HN
Ty
o C\x
(II)

(wherein X has the same significance as described above).

Compound () can be obtained by reacting Compound (l) with reactive derivatives of carboxylic acid
(VH1) denoted by X-COOH (wherein X has the same significance as described above) in an inert solvent in
the presence of a base. As the base, mention may be made of sodium hydride, lithium diisopropylamide,
potassium t-butoxide, triethylamine, 4-dimethylaminopyridine, etc. The base is used generally in | to 2
equivalents based on Compound (l). As the inert solvent, dimethylformamide, THF, toluene, dimethylsulfox-
ide, stc. may be used singly or as admixture. The reactive derivatives of Compound (V) include acid
chlorides and activated esters, for example, p-nitrophenyl esters, 2,4,5-trichlorophenyl esters, N-oxysuc-
cinimide esters, etc. The reactive derivatives are used generally in | o 2 equivalents based on Compound
(1). The reaction is generally carried out at -50 to 30° C and completed in 30 minutes to one day.

(Step 3)
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CO,CHj
0
CHj
5
(I1) HN .CH,L
0 HO 1}1
C
Z
. 07 X
s (II1)
(wherein X and L have the same significance as described above).
20 Compound (Ill) is obtained by reacting Compound (Il) with hydrochloric acid or hydrobromic acid.

Hydrochloric acid or hydrobromic acid is used generally in | to 20 equivalents based on Compound (lI). As
the inert solvent, water, dimethylformamide, THF, toluene, dioxane, acetonitrile, etc. may be used singly or
as admixture. The reaction is generally carried out at -20 to 50° C and completed in 10 minutes to an hour.
Furthermore, Compound (lll) may also be obtained by adding hydrochioric acid or hydrobromic acid to
25 the reaction solution without isolating Compound (ll) in Step 2.

(Step 4-I)
N CO,CHj
o)
CHy
HN CH,L
% (III) -
RCOO r;l
40 o*C\ %
(A)
45

(wherein L, R and X have the same significances as described above).
Compound (A) is obtained by reacting Compound (lll) with Compound (IV) shown by:
50 R'R2NCOCI
(wherein R! and R? have the same significance as described above);

65 /—\

(CH2) n NCOC1

N
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(wherein n has the same significance as described above); or

/7 A\
Y NCOCl
./

(wherein Y has the same significance as described above); in an inert solvent in the presence of a base. As
the base, mention may be made of triethylamine, pyridine, 4-dimethylaminopyridine, etc. The base is used
generally in | to 5 equivalents based on Compound (). The base may also be used as a solvent. When the
base is used as a solvent, it is used in a larger excess. As the inert solvent, pyridine, methylene chloride,
dimethylformamide, THF, toluene, eic. may be used singly or as admixiure. Compound (IV) is used
generally in | to 5 equivalents based on Compound (lll). The reaction is generally carried out at -I0 to 50°C
and completed in 30 minutes to one day.
Compound (A) may also be obtained from Compound (lll} according to the following Step 4-2.

(Step 4-2)

CO,CHs

CH, ©

HN CH,L
(IIT) ? (&)
O,N 0CO0 1}1
640\x

(V)

(wherein X and L have the same significance as described above).

Compound (V) can be obtained by reacting Compound (Hl} with p-nitrophenyl chloroformate in an inert
solvent in the presence of a base. As the base, mention may be made of triethylamine, pyridine, 4-
dimethylaminopyridine, etc. The base is used generally in | fo § equivalents based on Compound (lll). The
base may also be used as a solvent. When the base is used as a solvent, it may be used in a larger
excess. As the inert solvent, pyridine, methylene chloride, dimethylformamide, THF, toluene, etc. may be
used singly or as admixture. p-Nitropheny! chloroformate is used generally in | to 5 equivalents based on
Compound (ill). The reaction is generally carried out at -0 to 50° C and completed in 30 minutes to one
day.

Then, Compound (V) is reacted with Compound (V1) represented by a member selected from the group
consisting of:

R'R2NH

(wherein R' and R? have the same significance as described above);
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(CHz)n NH

N4

(wherein n has the same significance as described above); and

Y NH

/

(wherein Y has the same significance as described above); to give Compound (A).

Compound (VI) is used generally in | to 5 equivalents based on Compound (V). The reaction is
generally carried out at -I0 to 50 C and completed in 30 minutes to one day.

After the reaction in each step is completed, water, an acid or a buffer is added to the reaction solution,
if necessary, followed by extraction with a non-aqueous solvent such as ethyl acetate, chloroform, ether, etc.
The exiract is washed with water and aqueous sodium chloride and the exiract is dried over anhydrous
sodium sulfate, etc. The solvent is evaporated, and the resulting residue is subjected to silica gel column
chromatography, thin layer chromatography, high performance liquid fractional chromatography, recrystal-
lization, etc. to thereby effect purification. The intermediates may be provided to the subsequent reaction
without particularly purifying them.

Compound (A) and its pharmaceutically acceptable salts may also be present in the form of addition
products to water or various solvents. These addition products are also included in the present invention.
Furthermore, Compound (A) includes all possible steric isomers including its optical isomers and a mixiure
thereof.

Structures and compound numbers of representative compounds which fall within Compound (A) are
shown in Table .

Structures and compound numbers of the compounds synthesized in Reference Examples are shown in
Tables 2 and 3.
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Table 1
CO,CH;,
CH, 0
HN CHL
RCOO N
o‘c\x
Compound
Ng. R X L
OCHj
1 (CHa)oN /\/@’ Br
~
NHCO,CH,
2 (CHa)oN /\/Q/ Br
~
|
N\C
3 (CHa)oN I i Br
N o
H OCH,
~ OCH3

\

(9}

(e

&

»

=
/ E

OCH,
6 (CHa)N

)
Q

OCH;,
7  CHN N

O

OCH,

0 C
h4
:

Br

Br

Br

Br

Br
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Compound R X L
No.
NHCO,CHs,
10 (CHg)oN /[—/O/ Br
N
H
N(CHa),
AN
OCHj
12 (CHy)N /\/O/ cl
N
N(CHa)2
13 (CHa)N /\/©/ cl
AN
OCH;
14 cHN N /\/Q/ cl
\_/ N
NHCH,
15 (CHa)N /\/O/ Br
AN 4
OCH,
16 (CHa)N /E@/ Br
0
OCHj
17 (CH3)2N /\/@[ Br
\ o

NH,

10
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Table 2
CO,CH;4
CHs o
HO f;l
o//c\x
Compound
No. X L
OCH,
b /\/Q/ Br
AN
NHCO,CH;
¢ /\/O/ Br
x
NH,
N
H
1 1)
N\C o
£ l 3 Br
N
H

Br

Br

Br

11
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Compound
No. X L
NHCO,CH,
N
H
N(CH3),
K /\/O/ Br
x
OCH4
X
N(CHg)2
" /\/O CI
x

12
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Table 3
CO,CHs
(0]
CHs
HN
0 I
Q
Compound No. Q
a H
; I l N N‘HCOZC(CHs)a
\C/\N P
Il H”
0]

Next, pharmacological activity of representative Compound (A) is explained by referring to Test
Example. )

Test Example

Therapeutic effect against sarcoma 180 tumor Sarcoma 180 cells in a number of approx. 5 x 105 were
subcutaneously implanted into each male ddY mouse of a group consisting of 5 mice at the axilla. One day
after the transplantation, 0.2 ml of physiological saline containing Compound (A) in concentrations as shown
in Table 4 was intravenously administered to mice. Seven days after the implantation, T/C [T: mean volume
{mm?3) of tumor in the test group, C: mean volume (mm?®) of tumor in the conirol group (0.2 ml of
physiological saline was iniravenously administered)] was determined.

The results are shown in Table 4.

13
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Table 4
Compound Dose (mg/kg) T/C
No.
! 16 0.078
I 8 0.23
3 0.5 0.34
5 4 0.6
10 4 0.3
i 16 0.086
1 8 0.092
15 16 0.055
16 1.0 0.3

Compound (A) can be used as an anti-tumor agent, singly or in combination with at least one
pharmaceutically acceptable auxiliary agent. For example, Compound (A) is dissolved in physiclogical saline
or an aqueous solution of glucose, lactose, mannitol, etc. to prepare an appropriaie pharmaceutical
composition which is suitable for an injection. Otherwise, Compound (A) or its salis are freeze-dried in a
conventional manner and sodium chloride is added thereto o prepare an injection powder. If necessary and
desired, the pharmaceutical composition may also contain additives well known in the art of preparations,
for example, pharmaceutically acceptable salts, etc. A dose of Compound (A) may vary depending upon
age, condition, etc. of patient, and is administered to mammal, generally in a dose of 0.0 o 50 mg/kg/day.
The composition containing Compound (A) is intravenously administered, for example, once a day (single
administration or consecutive daily administration) or intermittently, | to 3 times a week or once per 2 to 3
weeks. If desired, the composition may also be administered intraarterially, intraperitoneally, intrathoracical-
ly, etc. in a similar dose and administration mode. if desired, the composition may also be administered
orally, in a similar dose and administration mode. Mode of oral administration includes tablets, capsules,
powders, granulates, ampoules, etc. and these preparations may also contain pharmaceutical aids well
known in the art of preparations.

Hereafter the examples of the present invention and reference examples are given.

Physicochemical properties shown in the following examples and reference examples were determined
by the following apparatuses and devices.

NMR JEOL Ltd. FX-100 (100 MHz)
JEOL Ltd. PS-100 (100 MH2z)
Bruker AM-400 (400 MHz)
MS Hitachi Ltd. M-80B
Shimadzu Seisakusho Ltd. QP~-1000
IR Japan Spectral Co., Ltd. IrR-810

As silica gel, WAKO GEL C-200@ manufactured by Wako Pure Chemical Indusiry Co., Lid. was used.

In the following examples and reference examples, "treatment in a conventional manner” refers to the
freatment as described below.

Citrate or phosphate buffer of pH 5 is added to the reaction solution and the mixture is exiracted with
ethyl acetate or chloroform. The organic solvent layer is washed with saturated sodium chloride aqueous
solution. After drying over anhydrous sodium sulfate, the solvent is evaporated under reduced pressure.

Example | Synthesis of Compound |
After 142 mg (0.276 mmol) of Compound b was dissolved in 7 mi of pyridine, 0.25 ml (2.76 mmols) of
dimethylcarbamoy! chloride was dropwise added to the solution with stirring under ice cooling. The mixture

was stirred at 20° C for 2 hours. The crude product obtained by treatment in a conventional manner was

14
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purified by silica gel column chromatography (silica gel, 20 ml; eluate; hexane : ethyl acetate = |: 2) to
give 120 mg (yield, 72.4%) of Compound |.
Physicochemical properties of Compound | are as follows.
H-NMR (CDCls) & (ppm);  8.49(IH, brs), 7.78(IH, d, J=153Hz), 7.55(2H, d, J=8.7Hz), 6.93(2H, d,
' J=87Hz), 6.69 (IH, d, J=I5.3Hz), 550(IH, brs), 4.4 (H, dd, J=10.7,
10.7Hz), 4.34(H, dd, J=4.4, 10.7Hz), 4.19 (H, m), 4.04 (IH, dd, J=3.2,
10.0Hz), 3.86(3H, s), 3.77(3H, s), 3.57(IH, dd, J=9.5, 9.5Hz), 3.14(3H, s),
3.05(3H, s), 1.67(3H, s)
SIMS (m/z); 586, 588(M +1)"

Example g Synthesis of Compound 2

In a manner similar to Example 1 except for using Compound ¢ in place of Compound b, 87.3 mg {yield,
95.0%) of Compound 3 was obtained from 79.2 mg of Compound . B

Physicochemical properties of Compound 2 are as follows. B

'H-NMR (CDCl3) & (ppm); 8. 48(IH, brs), 7.55(2H, d, J=9.5Hz), 7.44(2H, d, J=9.5Hz), 7. 76(H, d, J =
15.3Hz), 6.78 (IH, s), 6.74 (IH, d, J=15.3Hz) 5.50(IH, s), 4.4l(IH, dd, J=9.5,
10.0Hz), 4.34 (IH, dd, J=4.0, 10.0Hz), 419 (IH, m), 4.02(IH, dd, J=3.0,
10.IHz), 3. 80(3H, s), 3.77(3H, s), 3.58 (IH, dd, J=I0.l, 10.0Hz), 3.14(3H, s),
3.05(3H, s), I.67(3H, s)

SIMS (m/z); 629, 63I(M +1)”

Example 3 Synthesis of Compound 3

In a manner similar to Example | except for using Compound f in place of Compound b, 22.0 mg (yield,
48.6%) of Compound 3 was obtained from 40.0 mg of Compound i h
Physicochemical properties of Compound 3 are as follows. )
'H-NMR (CDCls) & (ppm);  9.29 (IH, brs), 8.63(IH, brs), 7.82(IH, d, J=1.0Hz), 7.73(2H, m), 7.66 (IH, dd,
J=0.8, 8.5Hz), 7.54(IH, m), 7.37(2H, m), 7.24 (IH, dd, J=2., 8.8Hz), 6.98-
(H, d, J=1.4Hz), 6.32(IH, brs), 5.32(IH, brs), 4.68(IH, dd, J= 10.7Hz), 4.62-
(IH, dd, J=4.5, 10.7Hz), 4.28(IH, m), 4.06(IH, dd, J=3.4, I0.IHz), 3.79(3H, s),
3.62(IH, dd, J=8.6, 10.IHz), 3.06(6H, s), .70 (3H, s)
SIMS (m/z); 728, 730(M +1)°

Example f Synthesis of Compound 4

in a manner similar to Example | except for using Compound g in place of Compound b, 100 mg (yieid,
88.9%) of Compound 4 was obtained from 100 mg of Compound 9. B
Physicochemical properties of Compound 4 are as follows.
'H-NMR (CDCls) & (ppm);  8.48(IH, br), 8.05(H, dd, J=I1.6, 15.2Hz), 6.77(3H, m), 5.97(IH, d, J= .3Hz),
5.47(H, br), 4.31(H, dd, J=10.7, 10.7Hz), 4.24(IH, dd, J=4.2, 10.7Hz), 4.I13(IH,
m), 4.0}(IH, dd, J=10.0, 3.IHz), 3.94(3H, s), 3.90(3H, s), 3.77(3H, s), 3.55(IH,
dd, J=10.0, 10.0Hz), 3.I5(3H, s), 3.05(3H, s), .67(3H, s)
SIMS (m/z); 642, 644(M+1)"

Example & Synthesis of Compound 5

in a manner similar to Example | except for using Compound h in place of Compound b, 34.3 mg (yield,
46.2%) of Compound 5 was obtained from 40 mg of Compound h.” -

Physicochemical properties of Compound 5 are as follows. B

'H-NMR (CDCl3) & (ppm);  9.32(IH, br), 8.48(IH, br), 8.24(IH, br), 7.78(H, d, J=15.3Hz), 7.68(H, dd,
J=7.2, 0.9Hz), 7.70(2H, d, J=8.7Hz), 7.58(2H, d, J=8.7Hz), 7.45(IH, dd,
J=0.9, 8.3Hz), 7.33(1H, ddd, =Ll 7., 7.Hz), 7.7(H, ddd, 4=0.9, 7.,
7.1Hz), 7.09(H, dd, J=0.7, 2.0Hz), 6.73 (IH, d, J=15.3Hz), 5.4I(IH, s), 4.37-
(H, dd, J= 10.2, 10.2Hz), 4.25(H, dd, J=10.2, 4.6Hz), 4.12 (IH, m), 4.02(IH,
dd, J=3.3, 10.IHz), 3.76(3H, s), 3.50(IH, dd, J=10.l, 10.IHz), 3.14(3H, s), 3.07
(3H, s), 1.56(3H, s) .

SIMS (m/z); 714, 716(M + I)+

15
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Example 6 Synthesis of Compound 6

In a manner similar to Example | except for using Compound i in place of Compound b, 44 mg (yield,
77.0%) of Gompound 6 was obtained from 50 mg of Compound i. B
Physicochemical properties of Compound 6 are as follows. ~
'H-NMR (CDCl3) § (ppm);  8.33(IH, br), 6.93(2H, d, J= 9.IHz), 6.84(2H, d, J=9.lHz), 5.48(H, br), 4.73
(H, d, J=14.IHz), 4.72(H, d, J=14.lHz), 4.29 (2H, m), 4.15(IH, m), 3.95(H,
dd, J=3.4, 10.IHz), 3.76(3H, s), 3.75(3H, s), 3.57(IH, dd, J=10.}, 8.8Hz), 3.12-
(3H, s), 3.03(3H, s), .66(3H, s)
EIMS (m/z); 589, 59I(M ")

Example _7_ Synthesis of Compound 7

While stirring, 16.2 wl (0.6 mmol) of triethylamine and 29.3 mg (0.l46 mmol) of p-nitrophenyl
chloroformate were added to 5 mi of dichloromethane solution of 30 mg (0.0582 mmol) of Compound b
under ice cooling. The mixture was stirred at 0" C for an hour and 19.4 wl (0.175 mmol) of N-methyl-
piperazine was added to the mixture. The mixture was stirred at 0° C for further an hour. The crude product
obtained by treatment in a conventional manner was purified by silica gel column chromatography (silica
gel, 20 mi; eluate; chloroform : methanol = 30 : ) to give 27.5 mg (yield, 73.7%) of Compound 7.
The physicochemical properties of Compound 7 are shown below.
'H-NMR (CDCls) 5 (ppm);  8.49(IH, br), 7.78(IH, d, J= I5.3Hz), 7.55(2H, d, J=8.7Hz), 6.93(2H, d, J=
8.7Hz), 6.68(IH, d, J=15.3Hz), 5.46 (IH, brs), 4.4KIH, dd, J=10.3, 10.3Hz),
4.34(H, dd, J= 4.4, 10.3Hz), 4.18(IH, m), 4.03(IH, dd, J=3.3, 9.3Hz), 3.86-
(3H, s), 3.78(2H, br), 3.77(3H, s), 3.65(2H, br), 3.59(IH, dd, J=9.3, 9.3Hz),
2.53 (4H, br), 2.39(3H, s), 1.67(3H, s)

SIMS (m/z); 64!, 643(M +1)"

Example 8 Synthesis of Compound 8

In a manner similar to Example 7 except for using piperidine in place of N-methylpiperazine, 43 mg
(vield, 88.4%) of Compound 8 was obtained from 40 mg of Compound b.
The physicochemical properties of Gompound 8 are shown below.
'"H-NMR (CDCls) 5 (ppm);  8.48(IH, br), 7.78(IH, d, J= 15.3Hz), 7.55(2H, d, J=8.7Hz), 6.93(2H, d, J=
8.7Hz), 6.70(H, d, J=15.3Hz), 5.50(H, br), 4.4I(IH, dd, J=10.5, 10.5Hz), 4.34-
(H, dd, J= 4.4, [0.5Hz), 4.19(IH, m), 4.04(H, dd, J=3.3, 10.0Hz), 3.86(3H,
s), 3.77(3H, s), 3.64(2H, br), 3.57(IH, dd, J=10.0, 10.0Hz), 3.53(2H, br), 1.67
(6H, br), .57(3H, s)
SIMS (m/z); 626, 628(M +1)"

Example 9 Synthesis of Compound 9

In a manner similar to Example 7 except for using morpholine in place of N-methylpiperazine, 42 mg
(yield, 86.1%) of Compound 9 was obtained from 40 mg of Compound b.
The physicochemical properties of Compound 9 are shown below.
'H-NMR (CDCls) 5 (ppm);  8.50(IH, br), 7.78(H, d, J= I5.3H2), 7.55(2H, d, J=8.7Hz), 8.93(2H, d,
J=8.7 Hz), 6.69(IH, d, J=15.3Hz), 5.45(IH, br), 4.42 (IH, dd, J=10.5, 10.5Hz),
4.34(IH, dd, J=4.4, 10.5Hz), 4.19(IH, m), 4.03(H, dd, J=3.4, 10.0Hz), 3.86-
(3H, s), 3.77(3H, s), 3.76(4H, br), 3.72(2H, br), 3.60(2H, br), 3.59(H, dd,
J=10.0, 9.0Hz), 1.67(3H, s)

L
+

SIMS (m/z); 628, 630(M +1)
Example 10 Synthesis of Compound 10

In a manner similar to Example | except for using Compound j in place of Compound b, 36 mg (vield,
68%) of Compound 10 was obtained from 47 mg of Compound j. h
The physicochemical properties of Compound 10 are shown below.
'H-NMR (CDCl3) & (ppm);  9.40(IH, br), 8.43(IH, s), 7.82(IH, br), 7.37(IH, d, J=8.8Hz), 7.2l(IH, dd,
J=8.8, L.7Hz), 6.98(IH, brs), 6.65(IH, brs), 5.53(IH, brs), 4.62(IH, dd, J=10.6,
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9.4Hz), 457 (H, dd, J=10.7, 45Hz), 4.23(H, m), 4.02(H, dd, J=I0.],
3.4Hz), 3.80(3H, s), 3.79(3H, s), 3.62(1H, dd, J=10.0, 8.7Hz), 3.14(3H, s),
3.05 (3H, s), 1.68(3H, s)

Example H Synthesis of Compound I

In a2 manner similar to Example | except for using Compound k in place of Compound b, 23 mg (yield,
96%) of Compound Il was obtained from 2| mg of Compound k. - B
Physicochemical properties of Compound Il are as follows.

'H-NMR (CDCl3) § (ppm);  8.49(IH, br), 7.76(H, d, J= 156.2Hz), 7.49(2H, d, J=8.9Hz), 6.68(2H, d,
J=8.9 Hz), 6.59(H, d, J=15.2Hz), 5.50(IH, brs), 4.40 (H, dd, J=10.6,
9.6Hz), 4.33(1H, dd, J=10.7, 4.4Hz), 4.18(IH, m), 4.03(IH, dd, J=9.9, 3.3Hz),
3.76(3H, s), 3.56(iH, dd, J=9.6, 9.5Hz), 3.14 (3H, s), 3.04(3H, s), 1.67(3H, s)

Example 12 Synthesis of Compound 12

Compound 12 (29.5 mg; yield: 85.0%) was obtained from 30 mg of Compound £ in the same way as in
Example | except that Compound § was used in place of Compound b.
The physicochemical properties of Compound 12 are shown below.
'H-NMR (CDCls) 5 (ppm);  8.3I(IH, br), 7.74(2H, d, J= 8.8Hz), 7.69(IH, s), 7.56(IH, d, J=15.3Hz), 6.99-
(H, d, J=15.3Hz), 6.98(2H, d, J=8.8Hz), 4.5|(IH, dd, J=10.5, |0.7Hz), 4.33-
(IH, dd, J=4.5, 10.5Hz), 4.13(IH, m), 4.05(1H, dd, J=3.2, [0.8Hz), 3.99(IH, dd,
J=71, 10.8Hz), 3.8I(3H, s), 3.62 (3H, s), 3.10(3H, s), 2.95(3H, s), 1.47(3H, s)
SIMS (m/z); 542(M+1)"

Example E Synthesis of Compound 3

Compound 13 (4l mg; vield 89%) was obtained from 40 mg of Compound m in the same way as in
Example | except that Compound m was used in place of Compound b. -
The physicochemical properties of Compound I3 are shown below.
"H-NMR (CDCls) § (ppm);  8.30(IH, br), 7.68(IH, s), 7.68(2H, d, J=8.9Hz), 7.5I(IH, d, J=15.2Hz), 6.80-
(IH, d, J=15.2Hz), 6.72(2H, d, J=8.9Hz), 4.48(IH, dd, J=10.4, 10.4Hz), 4.29-
(H, dd, J=4.6, 10.4Hz), 4.2(H, m), 4.03(2H, m), 3.62(3H, s), 3.10(3H, s),
2.97(6H, s), 2.92(3H, s), 1.47(3H, s)
SIMS (m/z); 555(M +1)"

Example 14 Synthesis of Compound 14

Compound 14 (7.3 mg; yield 94.0%) was obtained from 60 mg of Compound £ in the same way as in
Example 7 except that Compound £ was used in place of Compound b.
The physicochemical properties of Compound |4 are shown below.
'H-NMR (CDCls) 6 (ppm);  8.33(IH, s), 7.73(2H, d, J= 9.2Hz), 7.66(H, s), 7.57(IH, d, J=15.3Hz), 7.00-
(H, d, J=15.3Hz), 6.99(2H, d, J=9.2Hz), 4.5l(IH, dd, J=10.5, 10.5Hz), 4.33-
(H, dd, J= 4.5, 10.5Hz), 4.J4(H, m), 4.05(H, dd, 4=2.9, 10.7Hz), 3.99(H,
dd, J=7.0, 10.7Hz2), 3.8I(3H, s), 3.63(2H, m), 3.32(3H, s), 3.46(2H, m), 2.40
(4H, m), 2.23(3H, s), 1.49(3H, s)
SIMS (m/2); 597(M +1)°

Example I_§ Synthesis of Compound 15

60% Sodium hydride (8.7 mg; 0.218 mmol) was suspended in 0.8 ml of dimethylformamide under an
argon atmosphere. The suspension thus obtained was cooled to -40° C, and a solution of Compound a (50
mg; 0.182 mmol) in | ml of dimethylformamide was dropw1se added to the cooled suspension. The mlxture
was stirred for two hours at a temperature of between -40° C and -20° C and then cooled to -50° C. A
solution of 98 mg (0.237 mmol) p-nitrophenyl 4-(N-t-butoxycarbonylmethylamino)cinnamate in 3 ml of
dimethyiformamide was dropwise added, and stirring was continued for 50 minutes at a temperature of
between -50  C and -30° C. After adding 0.08 mi of 47%-hydrobromic acid, stirring was further continued for
20 minutes, and the reaction mixture was worked up according to the conventional manner, to obtain 180 mg
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of a crude product. To a solution of the crude product (I35 mg) in 4 mi of pyridine was added with stirring
0.126 m! (1.37 mmol) of dimethyicarbamoy! chloride under ice cooling. Stirring was continued at room
temperature for 7 hours, and the reaction mixture was worked up according to conventional manner, to
obtain 150 mg of a crude product. To a solution of the crude product (150 mg) in 2 ml of dichloromethane
was added | mi of trifluoroacetic acid, and the mixture was stirred at room temperature for 10 minutes and
concentrated under reduced pressure. The crude product thus obtained was purified by silica gel column
chromatography (silica gel,I20 ml; eluate; chloroform : acetone = 30 : I), to afford 57.3 mg (71.7%) of
Compound 15.
The physicochemical properties of Compound 15 are shown below. :
'H-NMR (CDClg) 6 (ppm);  8.47(H, br), 7.75(IH, d, J= 15.2Hz), 7.48(2H, d, J=8.5Hz), 7.22(IH, s), 6.72
(2H, d, J=8.5Hz), 6.6I(IH, d, J=15.2Hz), 4.39(IH, dd, J=10.2, 10.2Hz), 4.3I-
(H, dd, J=4.4, 10.2Hz), 4.17(H, m), 4.02(IH, dd, J=3.2, 10.0Hz), 3.78 (IH,
br), 3.78(3H, s), 3.57(H, dd, J=10.0, 10.0 Hz), 3.15(3H, s), 3.05(3H, s), 2.9I-
(3H, s), 1.67 (3H, s)
SIMS (m/z); 585, 587(M+1)"

Example @ Synthesis of Compound 16

60% Sodium hydride (8.7 mg; 0.218 mmol) was suspended in 0.8 ml of dimethylformamide under an
argon atmosphere. The suspension was cooled o -40° C, and a solution of Compound a (50 mg; 0.182
mmol) in | mi of dimethylformamide was dropwise added to the cooled suspension. The mixture was stirred
for 2 hours at a temperature of -40° C and -20° C and then cooled to -50° C. A solution of 74.| mg (0.237
mmol) of p-nitrophenyl benzofuran-2-carboxylate in 2 ml of dimethylformamide was dropwise added and
stirfing was continued for 50 minutes at a temperature of between -50° C and -30° C. After adding 0.08 ml
of 47% hydrobromic acid, stirring was further continued for 20 minutes. The reaction mixture was worked
up according to the conventional manner, to obtain [40 mg of a crude product. To a solution of the crude
product (140 mg) in & ml of pyridine, was added with stirring 0.168 ml (1.82 mmol) of dimethylcarbamoyl
chloride under ice cooling, and stirring was continued at room temperature for 7 hours. The reaction mixture
was worked up according to the conventional manner. The crude product thus obtained was purified by
silica gel column chromatography (silica gel, 30 mi; eluate; chloroform methanol = 20 : 1), to afford 45.6 mg
(41.0%) of Compound 16.

The physicochemical properties of Compound 16 are shown below.

'H-NMR (CDCl3) & (ppm);  8.43(IH, br), 7.52(IH, d, J= 0.9Hz), 7.49(IH, d, J=9.0Hz), 7.l(IH, d, J=2.4
Hz), 7.07(IH, dd, J=9.0, 2.4Hz), 5.50(IH, br), 4.7I(2H, m), 4.22(IH, m), 3.98-
(IH, dd, J=3.3, 10.1Hz), 3.87(3H, s), 3.78(3H, s), 3.66(IH, dd, J=8.4, 10.IHz),
3.15(3H, s), 3.05(3H, s), 1.88 (3H, s)

SIMS m/z); 600, 602(M +1)"

Example 17 Synthesis of Compound 17

60% Sodium hydride (8.7 mg; 0.218 mmol) was suspended in 0.8 ml of dimethylformamide under an
argon atmosphere, and the suspension was cooled to -40° C. A solution of Compound a (50 mg; 0.182
mmol) in | mi of dimethylformamide was dropwise added to the cooled suspension. The mixture was stirred
for 2 hours at a temperature of between -40° C and -20° C and then cooled to -50° C, a solution of 90.5 mg
(0.218 mmol) p-nitrophenyl (3-t-butoxycarbonylamino-4-methoxy)cinnamate in 3 ml of dimethylformamide
was dropwise added, and stirring was continued for 50 minutes at a temperature of between -50° C and
-30° C. After adding 0.08 ml of 47%-hydrobromic acid, stirring was further continued for 20 minutes, and the
reaction mixture was worked up according to the conventional manner, to give 160 mg of a crude product.
To a solution of the crude product (120 mg) in 5 ml of pyridine, was added with stirring 0.24 mi (2.61 mmol)
of dimethylcarbamoyl chloride under ice cooling, stirring was continued at room temperature for 7 hours,
and the reaction mixture was worked up according to the conventional manner, to give 400 mg of a crude
product. To a solution of the crude product (400 mg) in 8 mi of dichloromethane, was added 3 ml of
trifluoroacetic acid, and the mixture was stirred at room temperature for 30 minutes and concentrated under
reduced pressure. The crude product thus obtained was purified by silica gel column chromatography
(silica gel, 30 ml; eluate; chloroform : methanol = 50 : 1), to afford 53.6 mg (73.5%) of Compound [7.

The physicochemical properties of Compound |7 are shown below.

'H-NMR (CDCls) 5 (ppm);  8.47(IH, br), 7.68(IH, d, J= 15.3Hz), 7.08(IH, br), 7.07(IH, d, J=8.3Hz), 6.8l
(IH, d, J=8.3Hz), 6.63(H, d, J=15.3Hz), 4.38(IH, dd, J=10.6, 10.6Hz), 4.32-
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(H, dd, J= 10.6, 4.4Hz), 4.4I(H, m), 4.00(H, dd, J=3.4, 10.0Hz), 3.89(3H,
s), 3.78(3H, s), 3. 77(H, m), 3.75(2H, br), 3.58(H, dd, J=10.0, 10.0Hz), 3.I5
(3H, s), 3.05(3H, s), 1.67(3H, 3)

SIMS (m/z); 601, 603(M +1)"

Reference Example l Synthesis of Compound a

After 93 mg (0.I8 mmol) of DC-88A was dissolved in 0 ml of methanol, 70 wl of methanol solution of
28% sodium methoxide was dropwise added to the solution under ice cooling. After completion of the
dropwise addition, the mixiure was stirred for 40 minutes under ice cooling. Then 0.1 M phosphate buffer
(pH 5.3) was added to the reaction mixture and methanol was evaporated. After adding sodium chloride, the
mixture was extracted 3 times with ethyl acetate-THF. After drying over anhydrous sodium sulfate, the
extract was concenirated under reduced pressure. The residue was purified by silica gel column chromatog-
raphy (silica gel, 12 mi; eluate; chloroform : acetone = | : 0 to 3 : 1) to give 49 mg (yield, 97%) of Compound
a.
Physicochemical properties of Compound a are as follows.
1H-NMR (CDClz) 5 (ppm);  6.16(IH, brs), 5.74(IH, s), 5.46(IH, brs), 3.8I(H, ddd, J=11.0, 5.6, |.5Hz), 3.73-
(3H, s), 3.69(IH, d, J=1.0Hz), 3.03(IH, m), 2.05(IH, dd, J=7.8, 3.5Hz), 1.63-
(3H, s), .0I(IH, dd, J=4.6, 3.5Hz)

IR (CHCI3) cm™"; 3450, 1740, 1685, 1560

SIMS (m/z) ; 275(M +1)"

Reference Example 2 Synthesis of Compound b

In an argon atmosphere, 17.5 mg (0.44 mmol) of 60% sodium hydride was suspended in 1.6 ml of
dimethylformamide. The suspension was cooled to -40° C and dimethylformamide solution (2 ml) of 100 mg
(0.37 mmol) of Compound a was dropwise added to the suspension. The mixture was stirred at -40° to
-20° C for 2 hours and then cooled to -50° C. Then, 6 mi of dimethylformamide solution of 153 mg (0.5!
mmol) of p-nitrophenyl 4-methoxycinnamate was dropwise added to the mixture. After stirring at -50° to
-30° C for 50 minutes, 0.16 ml of 47% hydrobromic acid aqueous solution was added thereto followed by
stirring for further 20 minutes. The crude product obtained by treatment in a conventional manner was
purified by silica gel column chromatography (silica gel, 80 ml; eluate; chloroform : acetone = 10 : 1) to give
150 mg (yield, 78.3%) of Compound b.

Physicochemical properties of Compound b are as follows.

H-NMR (CDCl3) 6 (ppm);  10.84(IH, brs), 8.59(IH, s), 7.76(H, d, J =15.5Hz), 7.58(2H, d, J=8.8Hz), 6.94-
(2H, d, J=8.8Hz), 6.73(IH, d, J=I5.5Hz), 5.3I(H, s), 4.39(/H, dd, J=I0.6,
9.5Hz), 4.28 (H, dd, J=10.7, 4.3Hz), 4.08(IH, m), 4.04(H, dd, J=9.6,
3.2Hz), 3.87(3H, s), 3.78(3H, s), 3.55(IH, dd, J=9.6, 8.9Hz), 1.69(3H, s)

EIMS (m/z); 514, 5!6(M+), 434(M-HBr)+, 375(M'HBI"COQCH3)*, 354, 3586, 161, 133

IR (KBr) cm™1; 3354, 1742, 1698, 1635, 1602, 1508, 1434, 1305, 125I, iI73

Reference Example 3 Synthesis of Gompound ¢

In a manner similar to Reference Example 2 except for using p-nitrophenyl 4-methoxycarbonylaminocin-
namate in place of p-nitrophenyl 4-methoxycinnamate, 80 mg (yield, 78.4%) of Compound ¢ was obtained
from 50 mg of Compound a. -

Physicochemical properties of Compound c are as follows.

'H-NMR (DMSO-ds) s (ppm); 10.15(IH, br), 9.85(H, s), 8.5(IH, s), 7.70(2H, d, J=8.7Hz), 7.52(2H, d,
J=8.7Hz), 7.27(H, s), 6.99(H, d, J=15.3Hz), 4.46(IH, dd, J=10.6,
[0.6Hz), 4.19(IH, dd, J=4.7, 10.6Hz), 4.06(IH, m), 3.30(IH, dd, J=2.9,
9.8Hz), 3.79(IH, dd, J=7.7, 9.8Hz), 3.69(3H, s), 3.59(3H, s), 1.45(3H, s)

Reference Example 4 Synthesis of Compound f

In an argon atmosphere, 17.5 mg (0.44 mmol) of 80% sodium hydride was suspended in |.6 mi of
dimethylformamide. The suspension was cooled to -40°C and 2 ml of dimethylformamide solution
containing 100 mg (0.37 mmol) of Compound a was dropwise added to the suspension. The mixture was
stirred at -40° to -20° C for 2 hours and then cooled to -50° C. Then, 6 mi of dimethylformamide solution
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containing 203 mg (0.5 mmol) of p-nitrophenyl 5-(t-butoxycarbonyl)aminoindole-2-carboxylate was dropwise
added to the mixture. After stirring at -50° to -30° G for 50 minutes, the crude product obtained by
treatment in a conventional manner was purified by silica gel column chromatography (silica gel, 80 mi;
eluate; chloroform : acetone = 10 : 1) to give I3 mg (yield, 58.0%) of Compound d.
Physicochemical properiies of Compound d are as follows. h
'H-NMR (DMSO-ds) & (ppm); I1.68(IH, brs), 9.16(IH, br), 8.70(IH, s), 7.79(IH, brs), 7.34(2H, br), 7.12(IH,
d, J=2.0Hz), 6.93(H, s), 457(H, dd, J=10.6, 5.3Hz), 4.43(H, d,
J=10.6Hz), 3.61(3H, s), 3.0I(H, m), 1.96(IH, dd, J=7.6, 3.6Hz), .49(9H,
s), 1.46(3H, s), 1.43(IH, dd, J=4.8, 3.8Hz)
SIMS (m/z) ; 535(M +3)", 479
After I3 mg of Compound d was dissolved in acetonitrile, 0.I3 ml of 47% hydrobromic acid aqueous
solution was dropwise added to the solution at room temperature while stirring. The mixture was stirred at
room temperature for 3 hours. The crude product obtained by treatment in a conventional manner was
purified by silica gel column chromatography (silica gel, 50 ml; eluate; chloroform : acetone = 10 : I} to give
10l mg (yield, 92%) of Compound e.
Physicochemical properties of Compound e are as follows.
'H-NMR (DMSO-dg) & (ppm); I.2I(IH, brs), 10.17(IH, s) 8.07(IH, brs), 7.3(IH, s), 7.20(H, d, J=8.7Hz),
6.8I(IH, d, J=1.7Hz), 6.77(H, d, J=1.8Hz), 6.68 (IH, dd, J=8.7, 2.IHz),
4.79(2H, br), 4.65(IH, dd, J=10.8, 9.7Hz), 4.33(IH, dd, J=11.0, 4.2Hz),
4.07(H, m), 3.93(H, dd, J=9.6, 2.8Hz), 3.82 (H, dd, J=9.7, 7.2Hz),
3.6I(3H, s), L.47(3H, s)
SIMS (m/z); 513, 5I15(M +1)"
After 100 mg (0.195 mmol) of Compound e was dissolved in acetonitrile, 83.5 mg (0.293 mmol) of p-
nitropheny| benzofuran-2-carboxylate and 4 mg of 4-dimethylaminopyridine were added to the solution at
room temperature with stirring. After stirring at room temperature for 6 hours, the crude product obtained
by treatment in a conventional manner was purified by silica gel column chromatography (silica gel, 50 mi;
eluate; chioroform : acetone = 10 : [) fo give 40 mg (yield, 30%) of Compound f.
Physicochemical properties of Compound f are as follows. B
'H-NMR (CDCl3) § (ppm);  9.23(IH, br), 8.64(IH, s), 7.8I(H, d, J=0.9Hz), 7.77(IH, m), 7.65(IH, dd,
J=8.5, 0.8Hz), 7.54(IH, ddd, J=8.4, 7.3, |.3Hz), 7.38(IH, ddd, 4=8.0, 7.3,
0.9Hz), 7.27(IH, d, J=8.6Hz), 6.96(IH, d, J=2IHz), 6.88(IH, d, J= |.4Hz),
6.8I(IH, dd, J=8.7, 2.2Hz), 5.32(IH, s), 4.66(H, dd, J=10.8, 9.3Hz), 4.61(IH,
dd, J=10.8, 4.6Hz), 4.26(IH, m), 4.05(H, dd, J=10.l, 3.3Hz), 3.79(3H, s),
3.66(IH, dd, J=10.0, 8.7Hz), .70 (3H, s)

SIMS (m/z); 657, 659(M + I)+, 498, 500(M + l-COzCHs)+

IR (KBr) cm™1; 3370, 1741, 1629, 1521, 1491, 141, 1293, 1170

Reference Example 5 Synthesis of Compound g

In a manner similar to Reference Example 2 except for using p-nitrophenyi 5-(4-methoxyphenyl)-penta-
2,4-dienoate in place of p-nitrphenyl 4-methoxycinnamate, 100 mg (yield, 96.2%) of Compound g was
obtained from 50 mg of Compound a. B

Physicochemical properties of Compound g are as follows.

H-NMR (CDCl3) & (ppm); 8.54(IH, br), 7.68(IH, dd, J=12.4, 15.4Hz), 7.06(3H, m), 6.79(4H, m), 6.0 (IH,
d, J=1.3Hz), 4.29(IH, dd, J=I1.0, I.OHz), 4.17(IH, dd, J=4.2, I.OHz), 4.lI(H,
m), 3.99 (H, dd, J=4.2, 9.0Hz), 3.86(3H, s), 3.73(3H, s), 3.70(3H, s), 3.60-
(IH, dd, J=9.0, 10.0Hz), 1.57 (3H, s)

Reference Example 6 Synthesis of Compound E

In a manner similar o Reference Example 2 except for using p-nitrophenyl 4-(indole-2-carbonylamino)-
cinnamate in place of p-nitrophenyl 4-methoxycinnamate, 42.0 mg (yield, 35.9%) of Compound h was
obtained from 50 mg of Compound a. -

Physicochemical properties of Compound h are as follows.

'H-NMR (DMSO-ds) & (ppm); 12.i7(IH, brs), 8.50(IH, brs), 7.93(IH, s), 7.74(H, d, J=7.9Hz) 7.46-7.54-
(B8H, m), 7.45@2H, d, J=85Hz), 7.33(H, t, J=7.2Hz), 7.4(H, t,
J=7.2Hz), 8.75(IH, d, J= 15.2Hz), 6.58(2H, d, J=8.5Hz), 5.69(2H, brs),
4.53(I1H, dd, J=10.0, 9.9Hz), 4.27(IH, m), 4.23 (IH, m), 3.96(2H, m), 3.62-
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(8H, 5), 148(3H, )

SIMS (miz); 643, 645(M +1)
IR (KBr) cm™"; 3364, 1733(br), 1635, 1594, 1516, 1490, 1433, 1309, 1263, 1175, l144

Reference Example 7 Synthesis of Cofnpound i

In a manner similar to Reference Example 2 except for using p-nitropheny! 4-methoxyphenoxyacetate in
place of p-nitrophenyl 4-methoxycinnamate, 57.0 mg (yield, 60.3%) of Compound i was obtained from 50
mg of Compound a. )

Physicochemical properties of Compound i are as follows.

H-NMR (DMSO-ds) 5 (ppm);  7.95(IH, s), 6.93(2H, d, J= 9.2Hz), 6.85(2H, d, J=9.2Hz), 4.72(2H, s),
4.24 (IH, dd, J=9.4, I.OHz), 4.16(IH, dd, J =4.], ll.OHz), 4.09(IH, m), 3.96-
(H, dd, J=3.3, 9.4Hz), 3.77(3H, s), 3.75(3H, s), 3.57(IH, dd, J=83,
9.4Hz), 1.66(3H, s)

Reference Example 8 Synthesis of Compound i

In a manner similar to Reference Example 2 except for wusing p-nitrophenyl 5-
methoxycarbonylaminoindole-2-carboxylate in place of p-nitrophenyl 4-methoxycinnamate, 47 mg (yield,
47%) of Compound j was obtained from 40 mg of Compound a.

Physicochemical properties of Compound j are as follows.

"H-NMR (DMSO-ds) 5 (ppm);  IL.55(IH, d, J=1.7Hz), 1019 (IH, s), 9.43(IH, br), 8.07(IH, br), 7.79(H, br),
7.38(IH, d, J=8.8Hz), 7.33(IH, s), 7.27(H, dd, J=8.8, 1.7Hz), 7.04(IH, d,
J=17Hz), 4.68(IH, dd, J=10.8, 10.8Hz), 4.35(H, dd, J=4.2, 10.8Hz),
4.08(IH, m), 3.93(H, dd, J=9.8, 3.0Hz), 3.83 (IH, dd, J=9.8, 7.IHz),
3.66(3H, s), 3.61(3H, s), 1.47(3H, s)

Reference Example 9 Synthesis of Compound k

In a manner similar to Reference Example 2 except for using 2,4,5-irichlorophenyl 4-dimethylaminocin-
namate in place of p-nitrophenyl 4-methoxycinnamate, 28.2 mg (vield, 58.6%) of Compound k was obtained
from 25 mg of Compound a. ’ -

Physicochemical properties of Compound k are as follows.

TH-NMR (DMSO-dg) 5 (ppm); [0.KIH, brs), 8.17(IH, br), 7.58(2H, d, J=8.9Hz), 7.52(H, d, J=15.2Hz),
7.22 (IH, brs), 8.80(1H, d, J=15.2Hz), 6.73(2H, d, J=8.9Hz), 4.45(IH, dd,
J=10.l, 10.0Hz), 4.18(IH, dd, J=10.9, 4.4Hz), 4.05(IH, m), 3.8(IH, dd,
J=9.7, 29Hz), 3.79(IH, dd, J=9.7, 7.6Hz), 3.60 (3H, s), 2.99(6H, s),
|.46(3H, s)

EIMS (m/z); 527, 529(M+), 447(M-HBr)*, 388(M-HBr-C02CH3)+, 174

Reference Example Q Synthesis of Compound £

Compound & (li7 mg; 68.1%) was obtained from 100 mg of Compound a in the same way as in
Reference Example 2 except that 36%-Hydrochloric acid was used in place of 47%-Hydrobromic acid.
The physicochemical properties of Compound £ are shown below.

"H-NMR (CDCl3) § (ppm); 10.(IH, s), 8.6(IH, s), 7.73(2H, d, J=8.8Hz), 7.56(IH, d, J=I13.9Hz), 7.26(IH,
s), 68.99(2H, d, J=8.8Hz), 6.98(H, d, J=13.9Hz), 4.45(H, dd, J=104,
10.4Hz), 4.27 (IH, dd, J=4., [0.4Hz), 4.02(2H, m), 3.89(IH, dd, J=8.2,
{.OHzZ), 3.8I(3H, s), 3.59(3H, s), 1.45(3H, s)

SIMS (m/2); U EDY

Reference Example ﬂ Synthesis of Compound m

Compound m (41.0 mg; yield 89%) was obtained from 50 mg of Compound a in the same way as in
Reference Example 10 except that 2,4,5-trichlorophenyl 4-dimethylaminocinnamate was used in place of p-
nitrophenyl p-methoxycinnamate.

The physicochemical properties of Compound m are shown below.

TH-NMR (DMSO0-ds) & (ppm); 10.12(IH, br), 8.16(IH, br), 7.94(IH, s), 7.59(2H, d, J=8.9Hz), 7.52(IH, d,

21



10

15

20

25

30

35

40

45

50

55

EP 0 461 603 At

J=15.2Hz), 6.8I(H, d, J=15.2Hz), 6.74(2H, d, J= 8.9Hz), 4.43(IH, dd,
J=10.3, 10.3Hz), 4.23(IH, dd, J=4.0, 10.3Hz), 4.00(IH, dd, J=2.8, 1.0Hz),
3.9I(IH, m), 3.87(H, dd, J=5.5, 1l.0Hz), 3.59 (3H, s), 2.89(3H, s), 2.73-
(3H, s), 1.45(3H, s)
SIMS (m/z); 484M+1)"
According to the present invention, there are provided DC-89 derivatives having an excellent anti-tumor
activity which are useful as the anti-tumor agent.
While the invention has been described in detail and with reference to specific embodiments thereof, it
is apparent to one skilled in the art that various changes and modifications can be made therein without
departing from the spirit and the scope of the present invention.

Claims

1. A DC-89 derivative represented by formula:

CO,CHg
CHg ©
HN CH,L
RCOO N
C
0 X

wherein L represents chlorine or bromine; R represents R'R2N (wherein each of R' and R? indepen-
dently represents hydrogen, lower alkyl or phenyl),

N (CHZ")n
~_

(wherein n represents an integer of 4 {o 7) or
N Y
—/

(wherein Y represents oxygen or N-M in which M represents lower alkyl); X represenis a member
selected from the group consisting of (a), (b), (¢). (d) and (e)
(a) wherein each of X! and X2 independently represents hydrogen; OR® (wherein R® represents lower
alkyl); NHCO2R® (wherein R3 has the same significance as described above); or NR*RS (wherein
each of R* and RS independently represents hydrogen or lower alkyl); and Z represents NH or
oxygen;

(b)
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wherein m represents | or 2; and X' and X? have the same significance as described above;

(c)

X2

wherein X' and X? have the same significance as described above;

(d)

Q
\o—w
= 1/
—-NH

S PN

g

wherein W represents {a) or (b), and (a) and (b) have the same significance as described above;

)

wherein W and Z have the same significance as described above; or a pharmaceutically acceptable
salt thereof.

2. A compound according to claim 1, wherein R represents R'R2N and X represents

3. A compound according to claim 2, whersin both R' and R? represent methyl.

4. A compound according to claim 2 or 3, wherein X' represents methoxy, methylamino or dimethylamino
and X2 is hydrogen.
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A compound according to claim 4, wherein L represents bromine.

A pharmaceutical composition which comprises a pharmaceutically acceptable carrier and, as an active
ingredient, an effective amount of the DC-89 derivative as defined by any one of claims 1 to 5.

A compound according to any one of claims 1 to 5 usable as a medicament.

Use of a compound according to any one of claims 1 to 5 for the manufacture of a medicament having
antitumor activity.

24



European

EUROPEAN SEARCH

Patent Office
.0) REPORT

Application Number

EP 91 10 9533

DOCUMENTS CONSIDERED TO BE RELEVANT
Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
Category of relevant passages to clalm APPLICATION (Int. C1.5)
DY |EP-A-0365041 (KYOWA HAKKO KOGYO CO., LTD.) 1,7,8 C 07 D 487/04
*claims 1, 2, 8, 15-17 " A61K31/40/
-—-- (C 07 D 487/04
D,Y |[|EP-A-0318056 (MEIJ!SEIKA KAISHALTD)) 1,7,8 co7D
* abstract; claims 1,2 C 07 D 209:00
-—- C 07 D 209:00 )
Y,D |EP-A-0 154 445 (UPJOHN CO.) 1,7,8
* abstract; claim 1 & US-A-4912227 *
DY |WO-A-8 804 658 (UPJOHN CO.) 1,7,8
* abstract; claim 1*
AP [|EP-A-0 406 749 (KYOWA HAKKO KOGYO K.K)) 1,5-8
*claims 1-3, 8, 12-14 "
A CHEMICAL AND PHARMACEUTICAL BULLETIN, vol. 36, 1,78
no. 9, 1988, pages 3728 - 3731; T. YASUZAWA et al.:
"Structures of duocarmyecins, novel antitumor antibiotics pro-
duced by Streptomyces sp."”
* page 3728 *
- == TECHNICAL FIELDS
AD |EP-A-0 351865 (KYOWA HAKKO KOGYO CO., LTD.) 1,5 SEARCHED (Int. CL.5)
*claim 2 *
games G 07 D 487/00
The present search report has been drawa up for all claims
Place of search Date of completion of search Examiner
Berlin 06 September 91 HASSCVF
CATEGORY OF CITED DOCUMENTS E: earlier patent document, but published on, or after
X: particularly relevant if taken alone the filing date
Y : particularly relevant if combined with another D: document cited in the application
document of the same catagory L: document cited for other reasons
A: technological background
0: non-written disclosure &: member of the same patent family, corresponding
P: intermediate document document
T : theory or principle underlying the invention




	bibliography
	description
	claims
	search report

